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(54) RUBBER STOCK BASED ON CARBON-CHAIN RUBBER 



This invention relates to the rubber industry, in particular to 
rubber stocks with increased* body and strength figures. 

A known, rubber stock, is based on a carbon-chain rubber, Including 
sulfur, vulcanization accelerators and activators, and a filler, vul- 
canized oligodiene [1]. 

But the , cited,. rubber stock has poor processing qualities and body, 

and vulcanized rubbers made from it have low strength figures. 

.1 

The purpose of the invention is to improve the processing quali- 
ties and body of a rubber stock and enhance the strength figures for 
vulcanized rubbers' made from it. 

This is achieved by virtue of the fact that the rubber stock based 
on a carbon-chain rubber, including sulfur, vulcanization accelerators- 
and activators, and filler, contains as filler carbon with elementary 
particles in a f ibrillar-tubular shape, said particles having a length- 
to-diameter ratio of 20-300, and the components of the stock being, taken 
in the following quantities (parts by weight): 

Carbon-chain rubber 100 

Vulcanization accelerators and activators 4-10 

Sulfur 1-3 

Carbon with f ibrillar-tubular particle shape 5-40 



2 



Example 1 , In a laboratory mill, there Is prepared a rubber stock 
containing 100 parts by weight of SZMS-30ABI butadiene-methyls tyrene 
rubber; 2 parts by weight of stearic acid; 5 parts by weight of zinc 
oxide; 2 parts by weight of Alt ax;- 2 parts by weight of sulfur; and 20 
parts by weight of TN-100 fibrillar-tubular carbon, TN-100 filler has 
an absorption coefficient for . dibutylphthalate (DBP) of. 118 mL/100'g; 
the length-to-diameter ratio of the elementary particles is 28; the 
filler contains 99. W carbon; and the filler is obtained by thermocata- 
lytic degradation of low-octane gasoline fractions over . a nickel cata- 
lyst at 490°C;- lir a parallel operation, three control rubber stocks are 
prepared having the same composition, one of which contains, in place of 
the carbon filler, the same quantity of hydrocarbon filler obtained by 
emulsion copolymerization of butadiene and divinylbenzene in. a weight 
ratio of 85:15 in the presence of 15J dodecylme reap tan. The Mooney 
scorch time, the Defo value, the shrinkage, the rate of extrusion, and 
the body of the rubber stocks are determined. The body index of a stcck 
is calculated from the results of tests on the Defometer, as the ratio 
of the height of a cylindrical specimen after a compressive force of 300 
kg has 'been applied to it for 10 min to the height after the same load . 
has been applied for 30 sec. From the stocks obtained, specimens are 
also vulcanized in a steam-heated hydraulic press for 100 min at 143°C. 

The results of testing' on the proposed and known rubber stocks and 
the vulcanizates obtained from them are presented in Table' 1 . 

Example 2 . Rubber stock is prepared and tested in accordance with 
Example 1, but the content of fibrillar-tubular carbon is increased to 
40 parts by weight to 100 parts by weight of rubber. 



3 



Table 1. Properties of Rubber Stocks and Vuicanizates 
versus Content of Filler. 



Minima viscosity (Mooney) 
at 130 C, arbitrary units 

Scorch time at 130°C, 
ain 

Defo value, gf'\_ 

Rate of extrusion, mm/ a 
Shrinkage in extrusion, % 

Body index, % 

Stress at 100$ elongation, 
kgf/cm 2 

Tensile strength, kgf/cm 2 

Relative elongation, % 

Tension set, % 
Elasticity, % 

Shore hardness 



Proposed stocks: 
hydrocarbon filler, 
parts by weight 



Known stocks; 
hydrocarbon fill- 
er, parts by vt. 
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4,89 
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96,0 


90,4 


92,8 
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37 
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56 
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. 5Q 


64 


49 


52 



Translator's Note: In reproduced numbers, commas denote deciaal points. 



Example 3 . Rubber stock Is prepared and tested la accordance with 
Exaaple 1, but TN-200 fibrillar-tubular carbon filler is used and its 
content is decreased to 10 parts by weight to 100 parts by weight of 
rubber. TN-200 filler has an absorption for DBP of 215 mL/100 g, the 
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length-to-diameter ratio of the elementary particles is 290, and the 
filler contains 98.95 carbon. 

Example 4. In a three-liter laboratory internal mixer, there is 
prepared a rubber stock containing 100 parts by weight of butadiene- 
metbylstyrene rubber, 2 parts by weight of stearic acid, 5 parts by 
weight of zinc oxide, 2 parts by weight of Altax, 40 parts by weight of 
PM-100 furnace black, 2 parts by weight of sulfur, and 5 parts by weight 
of TN-200 fibrillar-tubular carbon. In a parallel operation, there is 
prepared a control rubber stock of the same conposition but containing, 
instead of the carbon with elementary particles In a fibrillar-tubular 
shape, the same quantity of the product of emulsion copolymerisation of 
butadiene and divinylbenzene in the presence of dodecylme reap tan, the 
composition of which product was indicated in Example 1. 

The results of testing on the rubber stocks and the vulcanizates 
obtained from them are presented in Table 2. 

From the data presented in Tables 1 and 2 it is clear, that, when 
the quantity of fibrillar-tubular carbon filler is increased, the body, 
stiffness, viscosity and extrusion rate go up while the shrinkage of the 
rubber stocks decreases, and the stress at 100* elongation goes up along 
with the tensile strength and hardness of the vulcanizates. Thus the 
proposed rubber stocks with fibrillar-tubular carbon filler are superior 
to the known stocks. 
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Table 2. Results of Testing oa Filled Rubber Stocks 


(Example 4) 


• 




• 


Carbon 
filler • 


Hydrocarbon 
filler 


M1 nlmum viscosity (Mooney) . 
at 130°C, arbitrary units 


54,5 


49,4 


Scorch time at 130°C, 
min 


15,5 


15,5 


Defo value, gf 


1300 


1250 


Extrusion- rate, m/min 


6.1 


5.4 


Shrinkage on extrusion, % 


52 


64 


Body index, % 

Stress at 1005 elongation, 

kgf/cm 2 

Tensile strength, kgf/cm 2 
Relative elongation, % 
Tension set, $ 


82,8 

28. 
252 
470 

12 


79,2 

25 
240 
490 

15 



Translator's Note: In reproduced numbers, canmas denote decimal points. 
Claim 

Rubber stock based on carbon-chain rubber, including sulfur, vul- 
canization accelerators and activators, and filler, characterized by the 
fact that, for the purpose of improving the processing qualities and 
body of the rubber stock and increasing the strength figures for vul- 
canized rubbers made from it, the stock contains, as filler, carbon with 
elementary particles in a f ibrillar-tubular shape, the length-to- 
diameter ratio of the particles being 20-300, and the components of the 
stock being taken. in the following quantities (parts by weight): 
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Carbon-chain rubber j 00 



Vulcanization accelerators and activators 4-10 
Sulfur 

Carbon with fibril lar-tubular particle shape 5-40 
Information sources considered in determining patentability: 



C.1] OSSR Avtorakoe svidetel »stvo [Certificate of Inventorship ] J4q628«5 
class C 08 L 9/00, 1974. 
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Bcecoaaiibift HapHo-HcweaoMTe^cxnj hhctmtvt Te , llu 
yrnepooa h Mocxoacxoa nno„., ^ T «"«secxoro 

t~ mocxoocxoe npoHaaoacraeHHoe o6beaHHex„e K arfyK . 



(5.) PE3HHOBAH CMECbHA OCHOBE KAPBOIEnHOTO 



1 

W3o6pereHxe othochtc2 x pe3HHoaofl 
n poM si LiLi 6h hoot vt, a HacTHocTK, x peokxo- 

B±^M CweCRW C nOBWtueHHblMM xapxacHocTbw 

>!33ecTHa p^3HHoaaa c^ecb Ha ocHoae 
£ap6=uenHoro Juyny^a, BJOixttax*iiaa cepy, 
ycxcpwre.iw y axTHsaropu sy/ixaKxaaiXHH h 
Hairc-^Hwrenb Byjixan Hooaa hhju 2 o/inroaHeH [l]. 



4-10 
1-3 



Cch 



io 



Hraxae r^c-nonneciHQ caoflcraa h xapxac- 
aocr->, a peaKau ho nee nwexrr Hxsxxe npon- 

Ue.-a, HooSpereHHa — y/ry^ujQHxe TexnoJio- 
r-rf-.&cxzx cooftcra h xapxaoiocrx peokHoaoJl 
o^ocy, noButueHHO nposHOCTHbxx noxaoaTc- 15 
naa poohh no nee. 

3ro aocrvraercz tsm, hto peouxoaafl 
cwecb na oCHona xapooiennoro xaynyxa, axfuo- 
laxxzaa cepy, ycxopxTe/iK, axTKaaropw ay/!- 
"hio^hh a HanoJiHHTCJib, a xanecrae noc- 
zieoiiaro coqq^kut yr/iepoa c $H6pH/uio- 

TpyfcjToQ (Jopwoa 5MeM6HTapHl.ee MaCTHH 
npH COOTHOUIOHHM CL1HHU X 2 Ha M 8Tpy ^aCT«L 



20-300 h xoMnoHenru Ouecji boat* a 
WeoyxjoieM xonKMecrae, aec.n.: 

KapKSouennoa xayvyx X00 

^cxopHTe-riH m axTnaaTo- 

ay/ixaHHoaaHH 
Cepa 

yrnepca c $h6pkat:o- 
TpyoWaToi ^pwoA nacTKu 5-40 

n P H w e p l. Ha ziafiopaTopHfccc aajii^ 

0 boch, 6yraaMeH-^eTxncTKpom.Horo xa- 
nyxa CXMC-30AFK, 2 aecn, creapKHoaoft 
xHcnoTu, 5 aec.4. oxhch uhjiu, 2 aec,H. 
A^raxca, 2 aec.4. cepw m *20 aecn. <{)Ht5- 
pH.-uio-Tpy6«caToro yrnepooa TH-100. Ha- 
nc^HTam, TH-100 hmw noxaoaTe^ a6- 
cop6aHH aH6yT^-^nraAaTa-a54> 118 un/ 
/100 r, OTHoiueHHe o-ihuw x nHawerpy 
M8weHTa P^ ^cthu 23, ccaepxHT 99,4% 
yr^epooa, x nonyMQM TopwoxaranHTHMecxxxi 

P^-3JTOX 6HHQW HHOXOOXTaHOBiCt 6«HOKMOBMX 

*P^x3Ha a npacyTcraxH Hxxa^eaoro xaTariH- 
oarcpa apx Tewaeparypo 49Q?C napa/me/n»- 
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HO nrrOMT Tpu XOIITpcifeHUO pOOHHOBUa 
CV48CH Taxoro *9 CCCTflM, OGilB KG XOTOpfcCC 

Bwecro yrnepooHoro Hanoninirana coaepaorr 
Taxoe xanMMecrao yrneacaopoaHoro na- 
naiMKTejia, na*yNenHoro 3My/Tb'cHom«oA co- 
il onwaepioanH** CyTaxxHena m a»BMH>wi6<m3c>- 
na b secoBOM coothoujqhhw 85:15 a npw- 
cyTCTBHM 15% aoaeiiH^MepxanTfliiB. Onpeae- 
ixfljor noafly«BHBo«aia3 no iMyxx, *e<rrxo<m, 
no Hefo ycaiixy. cxopocrb umpHueaaxHa m to 
xapxBCHocTb peaKMOBba CMeceJU nowaareni, 
XBpjcacKocTM cwecx pacM wruAawr no peayra— 



TaraM ncnwrnmia no ae^Kierpe ™* 0T)!(> _ 
uie.iHe ahtcorw u h,™ h ap nnecx or o oopaau* 
nocvro lOMioiaeflcrau* „* „ wro cxuM^ea 
narpyoxM 300 xr x awcore nocno 30 cex 
aaftCTBw Ta xoA xe norpyaxii. Ho ncvry- 
«teHHba..cwecaft By/ixaiiwywT Tax> < e o6pao . 
^ a rxapa^ecxoM npecce c naponwM 
.occrpeaoM a reseHHa 100 mkx npit reMne- 
oaType 143 C, 

Peoym>rahj HcnwTaHM* npeonaraeMoa h 
toaecTKoa peoxHoawx cwecefl „ no/iyMe^a 
X3 hkx aynxaHJoaroa npnaeaeHw a t/i6Vu 1. 



"T a 6 /, H u a 1 
CaoAcra* pe3KH0B«.cMecea * BynxaH^aroB or aoaHpoaxx 
Manoiih KTaaa 



fToxaoaTe/iK 


npe^naraeMue 


peojuio- 


HaaecT 
ncaue 






rrn eaoaopooHufl 
Teat, sec,*?. 


n astern h- 


yrnoBoaopoajtufl 
Hanon3U!Te.n» f aec.M. 




10 


1 20 


40 


20 


j 40 


MHHHMam^aa awxocn, no Mynx npw 
130 C, yc/u en. 


29 


41 


56 


32 


49 


Bpevra Ha^ajw noaaynjcaHHo/m xh npM 
JL30°C, wuh 


31 


13 


• 11 


42 


31 


^KecTxcon, no He<£o, rc 


790 


1050 


1110 


940 


1020 


Cxopccn. mnpHneoaHHa, mm/c 


4,89 


5,04 


6,80 


4,91 


5,12 


ycaoxa npx tnnpxrieaaHXH, % 


42 


30 


16 


36 


22 


noxaaarara, xapxjc^cor^, % 


88,4 


92,5 


96,0 


90,4 


92,8 


Hajipjcxemi* npx 100%-hom ya-ix*eKx>< f 
Jtrc/o4 2 


12 


20 


37 


13 


16 


CcnpoTxaJieMHo paopuay, xrc/cw P " 




48 


82 


22 


34 


Othoc^tq^ho^ yonHHeaxe, % 3S 0 


290 


230 


210 


220 


CcraTonHoe yonKHexxe, % 12 
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4 
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a^ac-nnHocrb, % 56 


56 


54 " 


53 


53 " 


TafipoocTii no llJopy 43 


,56 


64 49 


52 



II p s M 0 p 2. PeoHJioay» cxiec* ro- 
roaar x xcawTnaaxrr no npxuepy 1, ho'co- 
. aepacaH»o 4)H^p7uuio-^rpy6HaToro yrnopoca 
r&ajunaaaxrr oo 40 aec.s. 11a 100 aec.M 
xay-ryxa* 

il p x u a p 3. PeoHHcay» cwec, ro- 
Toaar x aawTiiMw no npxMepy 1, no npx- 



Meu^XTr cfrrffipxn-To-rpyo'HaTiia yrnepoo^wA Ha- 
nc-^Krg^ Tn-200 x ccsepxaxxe ero' 
55 ywe«bo^xrr so 10 sec. 1 *. Ha 100 aec.s, 
xarryxj, Hano/wxra/a, 7H-200 mm eer no— 
X ^ T ^ aocopeuw ilSO 2l5*Mryi00 r, 
ot^ouiqhxg x awaMerpy MestOHTap- 

. ^wiHacTxa290 aconac^HT93,9% yrnepona. 
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n p * m e p 4, n aafioparopnoM tpe*. 
nKTpoBOM peanHocMecKTone totomt peaH- 
JtOByxj cweaHCoflepxamyxs 100 seen, fiy- 
TaaMeH-*49TJwcT«p<wn,«oro JwyH/Jta 2 Bee.* ' 
creapHHco*. aHcacT*. 5 aec.,. ox'hch » . 

2 *»<=••<♦ **,r«ca, 40 B ec.i. ne «v oa 3 
c«» ITM-lOO, 2 aec.,. capT.tVUc., 
♦Htfpjwno-TpyfiiaToro yraepoaa TH-200 ' 
nap-^e^Ko roro«r WHrpoaMy* p*,^ 
ay» wea raxoro. x. cocTa*a/„a.«aep*a-«o 



*» » npMcyTCTBMMnorta flI ">w*xn6aioo- 



Pe^ra™ BcnuraH*. pe3HH0ai J «J« > u a. 2 

— (nPHX4Qn 4) . 



IIoiLttOflTejlM. 

"™m-*.hm „»CTb no My** n ~ 



^ecrxocTb no iletjo, rc 
CxopocTt, mnpimeaaHKsr, M/waa 
ycaaxa npx mnpnueMHRk, % 
noxaoarom, .xapxacHocrra, % 

CccpoTKMeHHe paopbjay, jctc/cm 2 
•OrHocwTam^oe yajimemo, % 

Wo npme^y^ - r . 

nepooHoro 4h6 0 »„ « °™"<ktt m 



S4.5 



1S.S 
1300 
6,1 
52 
82,8 



23 
252 
470 

12 



yrfleaoaopoo- 
"wa Hanowtn- 

49,4 



15,5 
1250 



5.4 
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490 
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* o p m y ji a "3o6p*Te««* 
Horo xavJxT 1^ OBe ^P^«en- 
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